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类新型汞离子传感器 NBD-OEt。实验表明，NBD-OEt 是一种良好的 Hg2+离子
荧光传感器。在生理缓冲溶液 (10mM HEPES， pH＝7.40) 中，NBD-OEt 对 Hg2+
表现出高的选择性和灵敏度，并于长波长处裸眼检测 Hg2+，且不受多种常见重
金属离子的干扰。Hg2+离子的加入诱使 NBD-OEt 的主吸收峰由 476nm 红移至
514nm，并于 347nm 和 482nm 观察到两个等吸收点；荧光光谱上，随 Hg2+浓度
提高，NBD-OEt 的荧光发射峰由 536nm 红移至 559nm，并于 525nm 处出现一个
清晰的等发射点。在该实验条件下，NBD-OEt 与汞离子以 1：1 的计量比结合。



















8-AQ-Cl、8-AQ-H 和 8-AQ-CH3 对金属离子的识别与传感。基态时，8-AQs 与
Cu2+的选择性结合诱使其吸收光谱于 509nm 处出现新的吸收峰，可用于 Cu2+的




生物 Cl-X 与阴离子的相互作用。阴离子如 AcO-与 Cl-X 的氢键结合，诱使受体
分子的构型变化进而引起光谱变化，实现对阴离子的传感。受体与 AcO-结合力
很强，在含 2%水的乙睛中的结合常数可达 10-6M-1 数量级。金属离子如 Hg2+或






























Molecular recognition is a core research area in supramolecular chemistry which 
is composed of ionic and neutral species recognition. Due to high sensitivity, intrinsic 
simplicity and remote sensing capacity, fluorescent sensors have been rapidly 
developed in molecular recognition and sensing. To design and synthesize highly 
sensitive and highly selective chemosensors for heavy and transition metal ions has 
drawn much recent interest. 4-amino-7-nitrobenz-2-oxa-1,3-diazole (NBD) 
derivatives usually have greater molar absorption coefficient and higher quantum 
yield. As a fluorescent marker, NBD derivatives were found to be extensive use in 
analytical chemistry and biological applications. Based on this point, we mainly 
carried out the mercury ion recognition and fluorescent sensing of 
4-amino-7-nitrobenz-2-oxa-1,3-diazole  derivatives. The superiority of its spectra 
provides good theoretical value and application prospects. In addition, in this 
dissertation we also examined the spectral behavior about 8-aminoquinoline 
derivatives and N- substituted-aminobenzamido-N’-substituted-phenylthioureas 
derivatives. This dissertation consists of four chapters summarized as follows:  
Chapter 1 briefly summaries research progress of fluorescent chemosensor in 
terms of recognition principle. The research proposal of this dissertation was 
presented basing on the developments of fluorescent chemosensors.  
Chapter 2 describes equipments, materials and methods involved in this 
dissertation. Synthetic details and characterization of sensor molecules are provided. 
Chapter 3 describes researches on 4-amino-7-nitrobenz-2-oxa-1,3-diazole  
derivatives as the mercury ion sensor.  
     At first, a general introduction to optical molecular chemosensors was presented. 
Emphasis was paid on the developments of optical molecular chemosensors for 
mercury ion. Secondary, this chapter introduced the fluorescent sensing of NBD-OEt 
for Hg2+. NBD-OEt is a good Hg2+ sensor. In 10mM, HEPES, pH7.40, the addition of 
it Hg2+ induced a new peak at 514nm in the absorption spectra of NBD-OEt and 















observed at 347nm and 482nm. A variety of common metal ions do not interfere with 
the determination of Hg2+. With increasing the concentration of Hg2+, the weak 
fluorescence emission peak at 536nm of NBD-OEt was intensified and red shifted to 
559nm with a obvious isoemission at 525nm. Under the experimental conditions, 
receptor binds Hg2+ in a 1:1 stoichiometry. However, NBD-OK and NBD-NMe do 
not bind Hg2+ and others metal ions. Its recognition mechanism can be deduced that 
heterocyclic nitrogen atoms also involved in the metal coordination, the direct 
evidence need further experiments.  
    Chapter 4 describes several other sensors and is divided into two sections.  
    In section 1 we studied the metal ion recognition and sensing of 
8-aminoquinoline (8-AQ) derivatives 8-AQ-Cl、 8-AQ-H and 8-AQ-CH3. We 
recorded absorption and fluorescence spectra of 8-AQ derivatives in the presence of 
metal ions such as Hg2+ and Cu2+. Only the addition of Cu2+ can induce a new 
absorption at 509nm. No response was observed for other metal ions. Job plot shows 
1:1 stoichiometry between 8-AQ and Cu2+. The fluorescence enhancement observed 
for Hg2+ and Cu2+ was attributed to an enhanced rigidity and nπ* energy level after 
binding with Hg2+and Cu2+. 
In section 2 spectral behavior of these synthesized receptors- 
(p-chlorobenzamido)-N’-substituted-phenylthiourea derivatives were investigated in 
detail in acetonitrile and acetonitrile-water. The hydrogen bonding binding of 
receptors with AcO− could induce conformational change of receptors. 
Thiourea-based receptors R-H reacted with cations such as Hg2+and Cu2+ and 
achieved cation sensing.  
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